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2 Technology Park Drive, Westford, Massachusetts, 01886-3140
T 978.589.3000 F 978.589.3100 www.ensr.aecom.com

May 4, 2006

Mr. John Carrigan
MADEP NERO

205B Lowell Street
Wilmington, MA 01887

Subject: FINAL Report on Field Sampling and Analysis Efforts for the Crow Lane Landfill,
Newburyport, MA

Dear Mr. Carrigan,

As outlined in our 3/2/06 Proposal for Landfill Gas and Ambient Air Sampling, Crow Lane Landfill,
Newburyport, Massachusetts, ENSR provides this final report for work conducted in Task 1: Collection of
Landfill Gas/Ambient Air Samples for Laboratory Analysis.

SUMMARY OF SAMPLE COLLECTION

Field Measurements. Per our proposal, the following field measurements were collected and are
summarized in attached Tables 1 and 2.

Concentrations of O,, CO,, methane (including LEL) and H,S from all extraction wells, ambient air sampling
locations and the flare inlet (to be performed using a Land-tec multi-gas landfill gas meter). The results of
these measurements are summarized in Table 1. It is noted that MiniRAE colorimetric tubes were used to
measure hydrogen sulfide, with the exception of gas well EW-3 and all ambient readings; well EW-3 was
measured with the LandTec Meter (Serial GM08015/05) while the ambient samples were collected with the
Jerome Meter (Serial 631-2313) .

The vacuum at each extraction well and the flare inlet was measured. The results of these measurements
are summarized in Table 2. It is noted that flow could not be measured in the wellheads as there was an
obstruction at the sampling port preventing insertion of the pitot tube to a sufficient location to permit
measurements. The pitot tube measurement near the flare inlet was measured at 0.01” water column
(w.c.). Attached to this letter please find a calculation sheet showing that this measurement correlates to a
gas flow of approximately 23 scfm (+/- 30%). Itis further noted that 2 of the 8 extraction wells (TEW-1 and
EW-6) were throttled down so that no vacuum was actually being applied to the well. Five of the remaining
6 wells were throttled down so as to have allowed less than 1” w.c. applied to the well. The remaining well
was under a 1.5” w.c. vacuum. The line pressure at the flare and on the manifold side of the throttle valve
was approximately 25” w.c. vacuum with the exception of TEW-2 which had a line pressure of 2” w.c. due to
liquids blocking the pipe.

Meteorological data at each ambient air sampling location, at the top of the landfill and near the flare
(including wind speed/direction, air temperature, barometric pressure and turbulence) was collected. Data
are summarized in sheets attached to this letter report.

General field observations (including odors, sampling conditions, etc.) were collected into a field notebook.
A copy of the hand-written notes are provided as an attachment to this letter report.
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Ambient Air Samples. Per our proposal, ambient air samples were collected according to the following
procedures.

The landfill was surveyed prior to establishing ambient air sampling locations. Based on both
measurements and olfactory observation, two locations where hydrogen sulfide odors were detected were
selected for collection of ambient air samples. AMB-1 was collected on the southwest side of the landfill on
the access road as marked on Figure 1. The hydrogen sulfide readings ranged from 3-50 parts per billion
(ppb) at this location. AMB-2 was collected 20’ southeast of flare also marked on Figure 1. The hydrogen
sulfide readings ranged from 3 to 81 ppb at this location. Referenced hydrogen sulfide readings were
obtained using the Jerome Meter. As noted on field data collection sheets attached to this letter report,
there was a light swirling wind which influenced the detection of the hydrogen sulfide odors both by olfactory
detection and instrument measurement. ENSR collected grab samples for sulfur gases (according to EPA
Method 15 using GC/FPD) for both ambient air sample locations . A Tedlar bag of approximately 12 liters in
capacity was filled by evacuating a rigid air-tight container used to hold the bags. The background ambient
air sample (AMB-3) was collected approximately ¥2 mile north of the landfill in a retail parking lot
(Blockbusters Video). There was very limited traffic observed at the time of sampling. No hydrogen sulfide
was measured on the Jerome Meter at the background location.

In addition to the Tedlar bag samples for sulfide analysis, grab samples using SUMMA canisters were
collected for volatile organic compound (VOC) analysis (according to EPA Method TO-15 using GC/MS) at
each ambient location. An instantaneous grab sample drawn through a charcoal tube and Hopalite tube,
respectively, were used for collection of ambient samples for analysis of arsine (according to NIOSH 6001)
and mercury vapor (according to NIOSH 6009).

All samples were transported to ENSR’s Air Toxics Laboratory in Harvard, MA; all samples were analyzed in
Harvard with the exception of the arsine and mercury vapor samples which were sent to Adirondack
Environmental Services, Inc., located in Albany, New York.

Raw Landfill Gas Samples. Per our proposal, raw landfill gas samples were collected according to the
following procedures.

Extraction well EW-1 (located on the eastern side of the landfill), temporary extraction well TEW-2 (located
on the western side of the landfill); and influent gas at the flare (located on the southeastern portion of the
landfill) were sampled for sulfides, VOCs, arsine and mercury vapor according to procedures outlined above
for the ambient air samples. Field observations for raw landfill gas samples that differed from ambient
samples include: 1) MiniRAE colorimetric tubes identified hydrogen sulfide concentrations in the 0.1-0.2%
range; therefore, laboratory analyses will include dilution of the samples; and 2) arsine and mercury vapor
samples collected from the EW-1 and TEW-2 locations contained moisture which may affect analysis. It is
noted that results obtained with colorimetric tubes may underestimate the hydrogen sulfide concentration
because the hand pump used in sample collection may not be sufficient to overcome the vacuum applied to
the system.

SUMMARY OF ANALYTICAL METHODOLOGIES

VOCs - EPA Method TO-15 using GC/MS. ENSR collected grab samples using SUMMA canisters for both
the raw landfill gas samples and the ambient air samples. In utilizing the TO-15 analysis, each sample was
analyzed for a standard list of 64 volatile organic compounds. Compounds not identified and quantified in
the standard TO-15 analysis were identified as Tentatively Identified Compounds (TICs). A library search of
each unidentified peak's spectrum was conducted using the most current NIST mass spectral database.
ENSR's chemists reviewed the library searches and tentatively identify each unknown peak and identified;
TICs were only identified for the in-line landfill gas samples. In addition to the identification of the unknown
peaks, an estimated concentration was calculated for each unknown peak. These estimated concentrations
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may vary from the true concentrations by several orders of magnitude, depending on the true response
factor value. The samples were analyzed by ENSR’s Air Toxic Specialty Laboratory.

Sulfur Gases — EPA Method 15 using GC/FPD. As with the VOC collection methodology, ENSR collected
grab samples for both the raw landfill gas samples and the ambient air samples. The analysis included H,S,
sulfides, mercaptans and thiols. Sulfur dioxide was also be included as part of the analyses. The samples
were analyzed by ENSR’s Air Toxic Specialty Laboratory. The samples were analyzed by the laboratory in
the order from the least to the highest hydrogen sulfide concentration based on field screening data.

Arsine (NIOSH 6001) and Mercury Vapor (NIOSH 6009). The arsine and mercury samples consisted of
an instantaneous grab sample drawn through a charcoal tube and Hopalite tube, respectively. The samples
were analyzed by Adirondack Environmental Services, Inc., located in Albany, New York.

RESULTS

The VOC results are presented in Table 3 and 4. Table 3 indicates the detected VOCs for each sample.
There were 26 VOCs detected overall. Well EW-1 had 20 VOCs detected with the highest measured
concentration being toluene at 2,700 parts per billion by volume (ppbV). Well TEW-2 had 21 VOCs
detected with the highest measured concentration being 1700 ppbV acetone. The inlet to the flare had 21
VOCs detected with the highest measured concentration being 2,500 ppbV toluene. None of the ambient
samples contained VOCs above the analytical detection limit. Table 4 indicates the detected TICs for each
sample. There were 23 TIC VOC detected overall. Well EW-1 had 10 TICs detected with the highest
measured concentration being alpha pinene at 2,000 ppbV. Well TEW-2 also had 10 TICs detected with the
highest measured concentration being methyl cyclohexane at 2,100 ppbV. The inlet to the flare had also
had 10 TICs detected with the highest measured concentration being alpha pinene at 1,000 ppbV. None of
the ambient or background samples contained any TICs.

The sulfur gas results are presented in Table 5. All in-line samples contained hydrogen sulfide and carbonyl
sulfide/sulfur dioxide. The concentrations hydrogen sulfide ranged from 8,500,000 ppbV in well EW-1 to
41,000,000 in the inlet to the flare. The concentrations of carbonyl sulfide/sulfur dioxide ranged from
840,000/1,600,000 ppbV in well EW-1 to 3,500,000/4,900,000 ppbV in the inlet to the flare. None of the
ambient air samples analyzed produced readings above the method detection limit. There was a significant
discrepancy in the hydrogen sulfide field screening and analytical results collected from the extraction wells.
In ENSR'’s opinion, the inability of the field measurement pump to overcome the effect of the vacuum in the
extraction wells resulted in an under reporting of the hydrogen sulfide field screening results.

The arsine and mercury vapor results were all non-detected relative to method detection limits as well.
Copies of all laboratory results are attached to this letter report.

ENSR provides this final report with noted attachments for your review and consideration. Please feel free
to contact the undersigned with any questions.

Sincerely yours,

Kristine M. Carbonneau, P.E. David Espy
Senior Technical Specialist DEP Program Manager
kcarbonneau@ensr.aecom.com despy@ensr.aecom.com

Attachments
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Table 1
CO,, H,S, LEL(CH,), O, Data
Crow Lane Landfill
Newburyport, MA
March 8, 2006

Location CO, % H,S % CH, % O, %
EW-1 27.4 0.06 19.2 7.4
TEW-1 46.5 0.49 28.2 3.2
TEW-2 46.4 0.17 44.8 0.6
EW-6 46 0.25 25.6 1.7
EW-5 32.5 0.19 26.7 5.1
EW-4 32 0.12 31.2 4.9
EW-3 21.9 0.0128 25.7 10.1
EW-2 35 0.26 22.2 4
Flare 27.2 0.1 20 9.3
Ambient 1 0 0.003 - 0.050 0 21
Ambient 2 0 0.003 - 0.081 0 20.9
Ambient 3 0 0 0 20.6
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Table 2
Flow and Vacuum Data
Crow Lane Landfill
Newburyport, MA
March 8, 2006

Well Vacuum at Vacuum on Header| Pitot Tube Head
(inch WC) (inch WC) (inch)
TEW-2 1-15 1-2 Obstruction in pipe
TEW-1 0 10-20 Obstruction in pipe
EW-6 0 No port for header | Obstruction in pipe
EW-5 0.7 25 Obstruction in pipe
EW-4 0.1 25 Obstruction in pipe
EW-3 0.23 25 Obstruction in pipe
EW-2 0.6 25 Obstruction in pipe
EW-1 0.5 25 Obstruction in pipe
Flow at flare N/A 25” 0.01
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Table 3
Detected Volatile Organic Compounds (VOCs)
Crow Lane Landfill
Newburyport, MA
March 9, 2006

Sample ID Well EW-1 Well TEW-2 Inlet Flare AMB-1 AMB-2 Background

Compound ppbV i pg/m3 |[ ppbV i pg/m® || ppbVv i pg/m® || ppbV i ugim® || ppbV i pg/m® || ppbVv i pgm?
chloromethane 10 U 21 U 10 U} 21 U] 11 23 05U} 10Uf|f o5uUl 10U 05U} 10U
chloroethane 10 U 26 U 10 Ul 26 Ul 42 110 05U} 13Uff o5uU} 13U 05U}l 13U
acetone 2500 E{ 6000 E|| 1700 E} 4000 Eff 20 ui 48 U|| 10U} 24Ul 1.0 Ul 24U 10U}l 24U
trichlorofluoromethane 330 1900 53 300 || 1700 Ei 9700 E|| 05U}l 28U 05 Ui 28Ul 05 Ui 28U
3-chloropropene 10 U 31Ul 19 59 10Ul 31U o5Ui 16U|f o5uUi 16Ul 05Ui 1.6 U
2-butanone (MEK) 24 71 10 Ul 29 U]l 130 370 o5U! 15Uff o5 Ul 15U 05Ul 15U
n-hexane 10 U 35 U|| 1200 E} 4100 Eff 10U} 35U o5U! 18U| o5 uU! 18Ul 05U}l 18U
tetrahydrofuran 10 U 29 Uf 10 Ui 29 Ul 44 130 05Uf 15Uff o5 Ul 15U 05uUj 15U
benzene 64 210 180 580 190 620 05Ui 16U o5 Ui 16U 05uUi 16U
cyclohexane 300 1000 420 11400 440 1 1500 05Ut 17Uff os5uUr 17Uyl o5uUI 17U
2,2,4-trimethylpentane 65 310 200 940 130 610 05U} 23Uff os5uUl 23U 05Ul 23U
n-heptane 1200 E} 4900 E|f 1500 E} 6000 E| 1800 E} 7500 E[| 05U} 20U| 05 Ui 20U||l 05U} 20U
trichloroethene 36 200 32 170 58 310 05Ut 27Uff o5 Ul 27Uyl 05Ul 27U
MIBK 79 330 83 340 210 850 05Ui 20Uff o5uUi 20U 05Ul 20U
1,1,2-trichloroethane 10 U 55 Ul 23 120 10Ul 55U o5U! 27Uff 05Ul 27Uyl 05Ul 27U
toluene 2700 E! 10000 E|| 1400 E} 5300 Ef[ 2500 E} 9300 E|| 05U! 19 U|f 05 uU! 19 Ul 05 U}l 1.9 U
tetrachloroethene 360 200 31 210 58 390 05U} 34Uff o5uUl 34U 05Ul 34U
chlorobenzene 70 320 230 i 1000 140 660 05Ui 23Uff o5 Ui 23U 05 Ui 23U
ethylbenzene 770 3300 360 I 1600 880 I 3800 05U 22Uff os5uUl 22U 05Ul 22U
p & m-xylene 840 3600 440 11900 || 1100 } 4900 10U} 43U 10U} 43U 10Ul 43U
styrene 31 130 10Ul 43U)| 10uUi 43Uyl os5U}l 21U o5uU}f 21U 05U}l 21U
o-xylene 290 1300 120 530 290 i 1300 05Ut 22Uff o5 Ui 22Uy o5uUi 22U
4-ethyl toluene 110 510 42 200 92 450 o5Ui 25Uff o5 Ui 25U 05uUi 25U
1,3,5-trimethylbenzene 92 450 74 360 90 440 o5U! 25Uff o5 Ul 25U 05Ul 25U
1,2,4-trimethylbenzene 180 890 73 360 230 11100 o5U! 25Uff o5 Ul 25U 05Ul 25U
1,4-dichlorobenzene 14 85 30 180 27 170 05U} 30Uff os5ul 30Uy o5uUi 30U

U - Not Detected

E - Estimated, Value exceeded upper range of calibration
ppbV - parts per bhillion by volume
ug/m 2 - micrograms per cubic meter




Table 4

Tentatively Identified Compounds
Crow Lane Landfill

Newburyport, MA
March 9, 2006

ENSR

Sample ID MW Well EW-1 Well TEW-2 Inlet Flare AMB-1* AMB-2* Background*
Compound RT Est. Est. RT Est. Est. RT Est. Est. RT Est. Est. RT Est. Est. RT Est. Est.
(min) } ppbV | pg/m3|| (min) } ppbV | pg/m3|| (min) } ppbV | pg/m3|| (min) | ppbV | pg/m3|| (min) | ppbV | pg/m3|| (min) ppbV | pg/m3

unknown 12.87 170 --

methyl cyclohexane 98.1876 22.17 130 522|| 21.48| 2100| 8433l 22.12 300| 1205

unknown Cg H;¢ hydrocarbon 24.20 350 -- 24.50 160 --

unknown 25.22 190 --

1,1,3-triethylbenzene 126.24 26.67 320 1652

3-methyl octane 128.26 27.31 400| 2098|| 27.36 180 944

unknown 27.83 370 --

unknown 27.88 170 --

unknown Cq4 H;g hydrocarbon 27.88 130 --

n-nonane 128.26|| 28.06 300| 1574 28.04 210 1102

unknown 28.35 300 --

unknown Cq4 H;g hydrocarbon 28.39 130 -- 28.38 160 -

unknown 28.69 510 --

2,6-dimethyl octane 142.2 28.90 920| 5354|| 28.90 220 1280

propyl cyclohexane 126.24|| 28.92 120 620 28.92 200 1033

alpha pinene 136.23|| 29.07; 2000| 11144 29.05( 1000 5572

unknown 29.64 290 --

beta pinene 136.23|| 30.01 200| 1114

1,2,3-trimethylbenzene 120.19 30.12 310 1524

decane 142.28|| 30.27 190| 1106

unknown aliphatic hydrocarbon 30.26 170 -

U - Not Detected

E - Estimated concentration, value is above the upper limit of calibration.

NQ - No Qualifier (for carbonyl sulfide and/or sulfur dioxide)

** - Co-eluters

ppbV - parts per billion by volume

pg / m3 - micrograms per cubic meter

pg / m3 = ppbV * (MW / 24.45)




Table 5
Sulphur Compounds
Crow Lane Landfill
Newburyport, MA
March 9, 2006

ENSR

)

LY

Sample ID Well EW-1 Well TEW-2 Inlet Flare AMB-1 AMB-2 Background
SemEeTE Molecular Weight ppbV ug/m3® ppbV ug/m3® ppbV ug/m3® ppbV 1 ug/m3®|| ppbV i ug/m3®@ || ppbV i ug/m3®
Hydrogen Sulfide 34.08 8,500,000 E 11,847,853(| 27,000,000 E 37,634,356|| 41,000,000 E 57,148,466| 55 U 77| 55 U 77| 55 U 7
Carbonyl Sulfide / 840,000 / 2,064,100/ || 1,600,000 / 3,931,600/ [f 3,500,000 / 8,600,400 /
Sulfur Dioxide ** 60.08/64.06 1,600,000 NQ/E |4,192,100 2,500,000 NQ/E |6,550,100 4,900,000 NQ/E [12,838,200 || 83 U 83 U 83 U
Methyl Mercaptan 48.11 550,000 U 1,082,229 290,000 U 570,630| 540,000 U 1,062,552| 55 U 108[| 55 U 108l 55 U 108
Ethyl mercaptan 62.14 750,000 U 1,906,135|| 390,000 U 991,190|| 740,000 U 1,880,720|| 75 U 191ff 75U 191f| 75 U 191
Dimethyl Sulfide 62.14 760,000 U 1,931,550 400,000 U 1,016,605[ 750,000 U 1,906,135[ 76 U 193 76 U 193l 76 U 193
Isopropyl mercaptan 76.16 600,000 U 1,868,957|| 310,000 U 965,628| 590,000 U 1,837,808| 60 U 187(| 60 U 187(| 60 U 187
t-butyl mercaptan 90.19 490,000 U 1,807,489 250,000 U 922,188| 490,000 U 1,807,489 49 U 181 49U 181l 49 U 181
Ethyl methyl sulfide 76.16 620,000 U 1,931,256| 320,000 U 996,777|| 610,000 U 1,900,106 62 U 193f 62 U 193 62 U 193
Dimethyl Disulfide 94.2 620,000 U 2,388,712|| 320,000 U 1,232,883| 610,000 U 2,350,184] 62 U 239 62 U 239| 62 U 239

U - Not Detected

E - Estimated concentration, value is above the upper limit of calibration.
NQ - No Qualifier (for carbonyl sulfide and/or sulfur dioxide)

** . Co-eluters

ppbV - parts per billion by volume
ng/m3 - micrograms per cubic meter

(1) - Note ppbV results were converted to pg/m3 using the following equation:

pg/m3 = ppbV * (MW / 24.45)
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Table 6
Mercury and Arsine Compounds
Crow Lane Landfill
Newburyport, MA
March 9, 2006

Sample ID Well EW-1 Well TEW-2 Inlet Flare AMB-1 AMB-2 Background

Compound mg/m® mg/m® mg/m® mg/m® mg/m°® mg/m°®
Mercury <0.00167 U (|<0.00180 U [|<0.00142 U [|<0.00195 U |<0.00184 U }<0.00185 U
Arsine <0.000676  y |[<0.00103 U ||<0.000943 U |[|<0.00119 U |<0.000804 U [<0.000958 U

U - Not Detected
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Sample Location Plan
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Meteorological Data



tandfill_5MIn.txt

0067 01 trandfill 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp spl
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360.0 100.0 1094 99.9
ZERG  -22.0 0.0 0.0 794 00.0
06:50 25.2F 335.3F 7.9F 1017F 16.3
06:55 25.3 341.3 5.3 1017 21.2
07:00 25.6 338.4 5.4 1017 16.4
07:05 26.0 345.8 5.5 1017 15.9
07:10 26.4 352.8 4.9 1017 19.4
07:15 26.6 351.4 4.9 1017 14.0
07:20 26.9 357.3 4.5 1017 18.6
07:25  27.3 2.0 5.7 1017 13.9
07:30 27.3 0.9 6.9 1017 16.8
07:35 27.6 0.0 5.8 1017 17.9
07:40 27.8 351.4 7.0 1017 12.8
07:45 27.9 349.4 6.5 1017 15.8
07:50  28.2 4.0 6.9 1017 16.3
07:55 28.4 6.0 5.6 1017 21.2
08:00 28.4 351.4 7.3 1017 16.4
0067 01 vLandfill 03/08/06

01 02 03 G4
CHAN TEMP WDR WSP Bp sbl
UNITS DEGF DEG MPH Mb DEG
FscL  122.0 360.0 100.0 1094 99.9
ZERO  -22.0 0.0 0.0 794 00.0
08:05 28.6 351.4 6.1 1017 30.0
08:10 28.7 355.9 5.9 1017 19.4
08:15 28.9 359.3 6.5 1017 24.9
08:20 29.1 345.4 6.2 1017 26.7
08:25  29.5 0.9 5.2 1017 26.7
08:30 29.6 357.3 5.5 1017 17.0
08:35 29.8 355.3 6.3 1017 14.7
08:40 30.1 352.4 5.5 1017 38.8
08:45 30.5 352.8 6.4 1017 49.4
08:50 30.7 356.9 5.8 1017 24.4
08:55 30.4 6.9 6.2 1017 28.4
09:00 31.2 15.0 4.8 1017 o©l1.2
09:05 31.4 359.3 4.3 1017 30.0
09:10 30.9 335.3 5.0 1018 19.4
09:15 31.6 2.9 4.5 1017 24.9
09:20 31.5 339.3 5.8 1017 26.7
09:25 31.2 347.4 4.7 1017 26.7
09:30 31.5 41.1 4.2 1017 17.0
09:35 31.6 20.0 3.3 1017 14.7
09:40 33.3 115.9 1.3 1017 38.8
05:45 32.8 343.3 3.3 1017 49.4
09:50 32.6 337.3 3.8 1017 24.4
09:55 33.0 336.4 2.8 1017 28.4
10:00 33.4 34.9 2.6 1017 61.2
0067 01 tLandfill 03/08/06

Page 1



tandfi11_5MIn.txt

fedde et

01 02 03 04
CHAN TEMP WDR WSP Bp sD1
UNITS DEGF DEG MPH Mb DEG
FsCL  122.0 360.0 100.0 1094 99.9
ZERO -22.0 0.0 0.0 794 00.0
10:05 33.6  29.9 2.4 1017 19.6
10:10  34.7 123.8 1.6 1017 33.8
16:15 34.7 79.9 2.5 1017 57.9
10:20  33.8 36.9 3.7 1017 72.5
10:25 34.0 49.0 2.2 1017 17.3
10:30  35.3 123.8 2.0 1017 52.7
10:35 35.3 0.0 2.0 1017 15.0
10:40  35.0  34.0 2.9 1016 24.0
10:45 35.7 315.9 2.3 1016 38.5
10:50 34.7 262.3 5.3 1017 45.3
10:55 34.5 265.3 5.9 1016 40.8
11:00 34.4 227.9 5.8 1016 44.7
11:05 34.9 231.8 3.7 1016 19.6
11:10 35.6 166.1 2.8 1016 33.8
11:15 36.3 253.3 3.3 1016 57.9
11:20 36.8 208.8 3.4 1016 72.5
11:25 36.0 234.9 5.5 1016 17.3
11:30 36.8 288.4 3.5 1016 52.7
11:35 36.3 332.1 5.2 1016 15.0
11:40 36.6 289.3 3.3 1016 24.0
11:45 36.9 280.8 5.3 1016 38.5
11:50 36.4 302.9 5.2 1016 45.3
11:55 37.6 267.3 4.8 1015 40.8
12:60 37.6 268.2 3.7 1015 44.7
0067 01 tandfill 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp sSD1
UNITS DEGF DEG MPH Mb DEG
FscL  122.0 360.0 100.0 1094 99.9
ZERO -22.0 0.0 0.0 794 9939
12:05 37.9 333.4 3.4 1015 11.8
12:10 36.4 87.0 6.4 1015 19.2
12:15 35.8 103.9 7.2 1015 12.3
12:20  35.6 96.1 7.7 1015 13.9
12:25 36.1 101.9 6.0 1015 12.9
12:30 35.8 110.9 7.1 1015 19.0
12:35 36.2 111.1 6.7 1014 17.8
12:40  35.8 103.9 7.3 1014 14.7
12:45 35.9 96.9 6.7 1014 13.6
12:50 35.8 94.0 8.1 1014 12.0
12:55 35.6 96.1 7.8 1014 17.9
13:00 36.2 104.9 7.3 1014 12.8
13:05 35.8 103.0 8.3 1014 11.8
13:16  36.06 126.0 8.3 1014 19.2
13:15 36.0 90.0 8§.1 1014 12.3
13:20 35.9 125.8 8.3 1014 13.9
13:25 35.5 110.0 8.7 1014 12.9
13:30 36.0 88.0 6.6 1014 19.0
13:35 36.7 103.0 6.8 1014 17.8
13:40 36.3 123.1 7.9 1014 14.7
13:45 37.1 113.9 6.8 1013 13.¢
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Landfill_5MIn.txt

13:50 36.8 92.9 7.3 1013 12.0
13:55 37.6 103.9 7.0 1013 17.9
14:00 36.4 79.0 8.7 1013 12.8
0067 01 Landfill 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp sDl
UNITS DEGF DEG MPH Mb DEG
FsCL 122.0 360.0 100.0 1094 99.9
ZERO  -22.0 0.0 0.0 794 00.0
14:05 37.2  78.0 7.2 1013 23.3
14:10 36.9 103.0 8.1 1013 15.7
14:15 37.5 104.0 7.0 1013 14.2
14:20 37.4 90.9 8.0 1013 19.4
14:25 37.6 107.1 7.7 1013 16.8
14:30 37.3 101.0 7.9 1013 11.5
14:35 36.3 117.0 9.3 1013 15.9
14:40 36.6 110.0 8.9 1013 21.8
14:45 36.9 120.1 9.3 1013 13.1
14:50 37.1 128.0 8.1 1013 13.2
14:55 36.6 130.9 8.7 1013 18.8
15:00 36.7 135.0 7.7 1013 19.5
15:65 37.5 117.0 6.8 1013 23.3
15:10 37.0 125.1 8.2 1013 15.7
15:15 37.4 115.0 7.3 1013 14.2
15:20 37.5 130.9 7.4 1013 19.4
15:25 37.1 136.1 7.4 1013 16.8
15:30 36.5 104.9 8.7 1013 11.5
15:35 37.1 128.0 7.6 1013 15.9
15:40 37.6 130.1 5.8 1013 21.8
15:45 37.6 128.2 6.8 1013 13.1
15:50 37.8 128.9 6.9 1013 13.2
15:55 38.1 134.8 7.1 1013 18.8
16:00 38.5 134.1 6.2 1013 19.5
0067 01 Landfill 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp spl
UNITS DEGF DEG MPH mb DEG
Fsct.  122.0 360.0 100.0 1094 99.9
ZERO -22.0 0.0 0.0 794 00.0
16:05 38.6 139.0 7.2 1013 11.7
16:10 38.4 144.2 7.1 1013 9.0
16:15 37.9 145.8 8.3 1013 51.9
16:20 37.2 146.9 9.2 1013 0.4
16:25 37.0 149.0 7.6 1013 9.9
16:30 37.4 161.1 5.7 1013 11.4
16:35 37.3 153.8 5.7 10613 13.2
16:40 36.2 138.1 7.8 1013 12.1
16:45 35.6 130.1 7.6 1013 9.7
16:50 35.3 135.9 7.1 1013 12.1
16:55 35.3 148.0 6.1 1013 9.7
17:00 35.4 139.0 5.3 1013 15.3
17:05 35.2 135.0 5.7 1013 11.7
17:10  35.1 145.8 6.6 1013 9.0
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Flare_l1Hr.txt

17:39:30 0067 01 Flare 03/08/06
01 02 03 04
CHAN TEMP WDR WSP Bp SDi
UNITS DEGF DEG MPH Mb DEG
FscL  122.0 360 100.0 1094 99.9
ZERC  -22.0 0 0.0 794 ¢99;9
01:00 -22.0F 06r 0.0F 794F 0.0
02:06 -22.0F 00F 0.0F 794F 0.0
03:00 -22.0F 00F  0.0F  794F 0.0
04:00 -22.0F 00F 0.0F 794F 0.0
05:00 -22.0F 00F 0.0F 794F 0.0
06:00 -22.0F 00F 0.0F 794F 0.0
07:00 27.2< 346< 0.6< 1020< 14.2
08:00 30.4 10 0.7 1020 21.1
09:00  33.3 il 0.7 1020 26.8
10:00 36.1 10 0.3 1020 51.4
11:00 38.1 250 0.4 1019 o6.2
12:00 40.2 236 0.4 1019 +61.7
13:00 39.8 107 0.5 1017 36.0
14:00 40.4 116 0.7 1017 35.0
15:00  40.7 118 0.7 1016 29.5
16:00 40.3 132 0.7 1016 23.3
17:00 39.2 144 0.7 1016 23.5
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Flare_S5min.txt

0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp sD1
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360 100.0 1094 99.9
ZERO -22.0 0 0.0 794 'QQ;Q
06:20  26.0F 333Fr  0.5F 1020F 15.0
06:25 26.3 340 0.5 1020 21.3
06:30 26.5 345 0.6 1020 18.6
06:35 26.6 352 0.6 1020 20.0
06:40 26.8 349 0.4 1020 21.1
06:45 27.5 342 0.6 1020 19.4
06:50 27.9 347 0.6 1020 26.8
06:55 28.0 349 0.7 1020 25.4
07:00 28.0 348 0.7 1020 22.8
07:05 27.9 358 0.6 1020 16.2
07:10 28.1 04 0.4 1020 19.6
07:15 28.8 11 0.3 1020 18.6
07:20 29.9 13 0.6 1620 15.0
07:25 30.4 10 0.9 1020 21.3
07:30 30.2 07 1.5 1020 18.6
07:35 30.7 11 0.9 1020 20.0
07:40 31.2 10 1.2 1020 21.1
07:45 31.6 12 0.7 1020 19.4
07:50 31.7 17 0.7 1020 26.8
07:55 32.5 20 0.4 1020 25.4
08:00 32.2 07 0.7 1020 22.8
0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR wsp Bp spl
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360 100.0 1094 99.9
ZERO -22.0 0 0.0 794 'QQ:Q
08:05 32.0 01 0.7 1020 62.3
08:10 32.5 10 0.7 1020 68.3
08:15 32.5 02 1.0 1020 32.3
08:20 32.5 03 1.4 1020 26.1
08:25 32.6 02 0.9 1020 23.5
08:30 33.1 05 0.8 1020 34.5
08:35 33.6 10 0.7 1020 53.9
08:40 34.0 20 0.6 1020 53.6
08:45 34.2 14 0.6 1020 16.4
08:50 34.0 12 0.7 1020 16.3
08:55 34.7 21 0.5 1020 33.3
09:00 34.5 33 0.7 1020 69.5
09:05 35.1 43 0.3 1020 62.3
09:10 36.4 56 0.3 1020 68.3
05:15 35.8 25 0.4 1620 32.3
09:20 35.1 354 0.6 1020 26.1
09:25 35.1 337 0.5 1020 23.5
09:30 35.8 356 0.2 1020 34.5
09:35 36.2 351 0.3 1020 53.9
09:40 38.0 100 0.1 1020 53.6
09:45 36.3 07 0.6 1020 16.4
09:50 35.6 358 0.6 1020 16.3
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Flare_5Min.txt
09:55 36.2 18 0.4 1020 33.3
10:00 37.0 357 0.1 1020 69.5

0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp SD1
UNITS DEGF DEG MPH Mb DEG
FscL 122.0 360 100.0 1094 99.9
ZERO  -22.0 0 6.0 794 09.9
10:05 37.1 254 0.4 1020 17.7
10:10 36.3 219 0.5 1020 33.6
16:15 37.6 359 0.2 1020 45.7
10:26  37.6 321 0.2 1018 72.5
10:25 38.7 218 0.0 1019 17.4
10:30  38.9 107 0.2 1019 46.5
10:35 38.6 101 0.2 1019 30.5
10:40 39.3 60 0.1 1019 57.7
10:45 39.4 43 0.0 1019 28.7
10:50  39.3 263 0.6 1019 57.3
10:55 37.9 243 1.0 1019 88.4
11:00 37.4 233 1.2 1019 76.6
11:05 37.6 218 0.7 1019 17.7
11:10 38.4 199 0.6 1019 33.6
11:15 39.7 219 0.1 1019 45.7
11:20  39.9 220 0.3 1019 72.5
11:25 39.5 238 0.9 1019 17.4
11:30  39.9 223 0.3 1019 46.5
11:35 41.2 337 0.3 1019 30.5
11:40 41.1 293 0.2 1019 57.7
11:45 41.0 215 0.4 1018 28.7
11:50 40.9 275 0.4 1018 57.3
11:55 41.0 246 0.5 1018 88.4
12:00 42.1 179 0.1 1018 76.6
0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp SD1
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360 100.0 1094 99.9
ZERO  -22.0 0 0.0 794 ¢99;O
12:05 41.2 103 0.3 1018 21.1
12:10 40.4 90 0.3 1018 34.3
12:15 39.7 126 0.8 1018 42.6
12:20  39.3 114 0.6 1018 38.2
12:25 39.6 85 0.5 1018 31.4
12:30  39.4 121 0.6 1017 31.6
12:35 39.8 103 0.7 1017 23.0
i2:46  39.3 134 0.7 1017 38.3
12:45 39.7 103 0.6 1017 24.4
12:50 39.7 100 0.7 1017 31.7
12:55 39.9 94 0.4 1017 46.5
13:00 40.0 111 0.6 1017 21.4
13:05 39.5 132 0.9 1017 21.1
13:10 40.2 129 0.9 1017 34.3
13:15 41.0 116 0.5 1017 42.6
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Flare_5Min.txt

13:20 40.6 115 0.7 1017 .2
13:25 39.7 99 0.6 1017 31.4
13:30 40.0 97 0.5 1017 31.6
13:35 40.7 135 0.6 1017 23.0
13:40 40.8 153 0.6 1017 38.3
13:45 41.4 140 0.5 1016 24.4
13:50 41.1 103 0.4 1016 31.7
13:55 40.6 106 1.4 1016 46.5
14:00 4G.0 61 1.1 1016 1.4
0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR WSP Bp sSD1
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360 100.0 1094 99.9
ZERO -22.0 0 0.0 794 00.0
14:05 40.8 82 0.9 1016 20.7
14:10 41.5 104 0.5 1016 23.6
14:15 41.5 102 0.7 1016 26.0
14:20 41.3 103 0.5 1016 22.8
14:25 42 .4 106 0.5 1016 20.7
14:30 41.5 118 0.7 1016 23.8
14:35 40.0 140 1.1 1016 17.3
14:40 39.5 124 1.2 1016 26.1
14:45 40.1 128 0.7 1016 18.5
14:50 40.4 140 0.9 1016 20.1
14:55 39.7 124 0.8 1016 26.8
15:00 40.0 137 0.8 1016 21.3
15:05 39.4 130 1.1 1016 20.7
15:10 40.3 127 0.6 1016 23.6
15:15 40.3 131 0.8 1016 26.0
15:20 40.2 117 0.7 1016 22.8
15:25 40.5 142 1.1 1016 20.7
15:30 39.5 135 0.8 1016 23.8
15:35 39.5 135 0.9 1016 17.3
15:40 40.2 122 0.7 1016 26.1
15:45 40.5 127 0.7 1016 18.5
15:50 40.9 140 0.7 1016 20.1
15:55 41.2 136 0.6 1016 26.8
16:00 41.3 144 0.6 1016 21.3
0067 01 Flare 03/08/06

01 02 03 04
CHAN TEMP WDR wSP Bp sbl
UNITS DEGF DEG MPH Mb DEG
FSCL 122.0 360 100.0 1094 99.9
ZERO -22.0 0 0.0 794 00.0
16:05 41.6 145 6.7 1016 14.1
16:10 40.9 150 0.9 1016 28.2
16:15 40.3 135 0.9 1016 21.2
16:20  40.2 148 0.9 1017 19.6
16:25 39.9 180 0.7 1016 19.2
16:30 39.7 161 0.9 1017 15.2
16:35 39.5 137 0.7 1017 21.9
16:40 38.4 133 0.8 1016 23.8
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LandfiTl_1Hr.txt
17:19:46 0067 01 tLandfill 03/08/06

Fekdehd

01 02 03 04
CHAN TEMP WDR WSP Bp Sbl
UNITS DEGF DEG MPH Mb DEG
FSCL  122.0 360.0 100.0 1094 99.9
ZERO -22.0 0.0 0.0 794 00.0
01:00 -22.0F  OOF 0.0F 794F 0.0
02:00 -22.0F OOF 0.0F 794F 0.0
03:00 -22.0F OO0F 0.0F 794F 0.0
04:00 -22.0F O00F 0.0F 794F 0.0
05:00 -22.0F Q0F 0.0F 794F 0.0
06:00 25.45< 339.80< 5.30< 1017.< 16.2<
07:00 27.38 356.07 5.89 1017. 22.1
08:00 29.74 357.10 5.79 1017. 40.4
09:00 32.05 357.18 3.35 1017. 59.2
10:00 34.62 319.40 0.64 1016. 44.0
11:00 36.46 267.38 3.20 1015. 42.3
12:00 36.07 98.49 6.29 1014. 18.9
13:00 36.32 105.11 7.43 1013. 16.5
14:00 36.99 111.15 7.83 1013. 17.6
15:00 37.45 125.62 7.06 1012. 15.0
16:00 36.78 143.85 6.97 1012. 17.4
17:00 31.87< 139.20< 4.22< 1012.< 14.8<
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Field Data Collection Sheets



Tew |

Crow Lane Landfill

CO, H2S, LEL ( CH4), 02, Well Flow Rate and Vacuum

- / . . P “/
DATE; 5}@/9& MFG./MODEL Land Tec Meter SERIAL #: (>/ o£%/S 754
/ 7

OPERATOR : K (M~

o~ AncThil

SHEED
Readings / \
Location | Time CO, | H:S LEL | O; | Well | Well | Comments
Sample | ppm ppm % % | Flow | Vacu
Taken ; Rate in
CHq H20
gwi | 140 T
Welltcwi | yyee | 0% oo |95 7.4 | &
Well 29 |istos |65 | . 4% |5 |34
el Sewal 53¢ 1964 | 17 7o |998 | 0.t
Welld i jo oo |ve o | o5 % 5. &1 ,.7
NN ews ey’ |35 |92 [ae7 |50
Wellerwylitize a0 | .2 % 1375 9.9
Vel T3 190 1209 | 106 gpm|ar7 [/0. HyS Foom GAd
Well 813 ). 50 2350 | .26 [70.9 [4.0 1
FNE TO8E | 1708 06 7o
Flare j%co | av.al ./ % 00|23
Amb 1 £.30 0 0e3-850 © 9i,0 Hys Hica
Amb 2 705 | o |oos-ggi| © 507 ~ sanf
(EKG) o8 | ¢ Joed 10 b |

Note - 1) Do Not use Jerome meter for Well measurements

2) If H2S in the Well or the Flare or ambient site > 200 PPM, use Draeger Tube

(e wHill

Ly C7




Flow and Vacuum data collection sheet

date 3 / Q/&Q

operator/ /,/ AT

MA-Newburyport-DEP, Crow Lane

size of vacuum pitot tube head
WELL ipe . .
(inpcﬁes) (inch WC) (inch WC)
] -i37 wsil polsive
TEW-2
1= 87 piade. 1Y -
TEW"] 607 well » valve CLe
] J0=30" HIBOLA LPRLS NG firusvsC WATE N p;pg’
EW-6 0.0”wsLl - uAalos ciesel
) o AT For gl ¥
C};?U wiEtl. ,
EW-5 o ¥
257 HERDE
sl . L
EW-4 0,1 wer )
28 Y 1FEaoeR %
P
EW-3 23T WL case To vALYE
>S5 ot wricid 2 fEer| RE vs6d
0, (" et —
EW-2 O e clas To PALYE
AS 7 BTN (O P Lrept Reve$ED
EW-1 0,5 weéil |
i 25" reromn «
flow at , i
/) -~
oxidizer s 0!

notes: % SomyTHie i) PP Covts r/oT sTiel

PITST Toss s~ Blse ET8T To Lenes Fo Hold

oIy Uy PIPY

VAl usy T

Comi® wiLl

O LeltQ

SoME JUST BANELY oper
4




Crow Lane Landfill

Ambient Siting -by H2S concentration
2 high impact sites and 1 Background

DATE: 3/£/0C  MFG.JMODEL Jerome Meter SERIAL #: &3 /333

/
OPERATOR : _ﬁ &zéﬁ

Readings
Location Time H.S Comments
Sample ppm

Taken
i

Sw  TAmbi 220 = $.50 VAIDLS NEeomEd B i) 03— ,000 HS
FLang | Amb2 2:35 1945 /I 't ” 003 —.0¢/ |
Amb 3 -
55— po: <
(BKG) 950 _%/ 6”€_B__T No iﬁ_é_g

307y

AN 2N swjalbwy wmps ool Gemiel KO LS

Note - 1) Use Land Tec meter if H2S conc > 50 PPR

2) Likely, the 2 high impact sites could be located 1** SE portion of the landfill near

area of the flare and 2™ be @ NW section of the landfill. The background site { Vital
to be clean) could be area North of the landfill

AmB | S w 05 o Lano Ll on) ACCES JAD
matkep ol MmAP
AMB 5~ 207 SouTh of Fleat

BACK 6105000 STTE N millE worTh s3V PRNRKMG (5T i Fro ]
oF Blook BusTor Vit 0o



Crow Lane Landfill

Ambient site Sampling
2 high impact sites and 1 Background

. A,
. f{/’éfﬁp ,’ . A
DATE; J /vl OPERATOR : _/_
; Ii
Sample Collection
Location | Start End Flow Total f,qm% - Comments
Time Time rate Volume | Live?!
(Sccm) | (liters) |¢m.N
S kD o~ RoA
Amb 1 OB Comils © GosS
Tedlar bag , ) - 007 =05D b ¢
(Sulfides) | 743 | 7.Yg | GARG |~~iOLT RO A
3]‘(,;‘1’(‘ i
SUMMA 7145 Y3 §v /]
' f
Canister - ? (:3 Rl ) L
Fitb ) . - Ll & pprindd
22 Ry Fomo 895e 77 T
Arsine : i Forg 7o ol
Mercury Form p S 718
Amb 42 207 ST ofF [Flan( CLod okl FEogd
Tedlar bag R o
(Sulfides) | 7.200 | 7:05 | ©2RB |~ 10+ ooz ~cd ) H,S
SUMMA - Juick
‘(;( > ~
Canister |57 |597 |osp | 03D Hd
) ot Fm g
: AR G 3P L NE A (0.3
Arsine 355 7.95 ‘7*5‘ 3;\»?@3; (2,3 | 30 SYT9Y3
id,
Mercury ?5'3 g 707 i;;i'é,{};’ 1086 | Y S§Y7 YL 1
. RS S 4
Amb 3 , \ — o
(BKG) S paidls nfSTR i prfllnt LT n Banil ofF AL ipusTEn 0000
Tedlar bag o
(Sulfides) | /0./ |10 | GRRO |10k
SUMMA %y
Canister <
[2Eraye
e
Arsine . 5 503k
o dimp
Mercury 7. 5” 5i83




/
DATE: )j/c?l/ﬁéz
/7

Crow Lane Landfill

Weli/Flare Sampling
2 wells and the Flare

3
;// L/
5

OPERATOR : /C’

12

Z.

Location

Start
Time

End Flow Total |sgwglb Comments
Time rate Volume | sneiH

(SCCM) | (liters) |¢(miV )

Ew/

Well 1

Tedlar bag
(Sulfides)

SUMMA
Canister

Arsine

g 30 | GRS |~ joiT

gl |FoK

GARE

— FomP 591 7L
3&’ My ‘ TUng s'\;

é_:s .
om,

Mercury

AN,PJM?
49 pesiony W

<';\
o
&,

Well 2

TEw =

TN

Tedlar bag
(Sulfides)

SUMMA
Canister

Arsine

Mercury

~

[5:89

/9.50
yein

;Sa;u ""I{é&% ” . 5 i Sl
oy | IS e W el | 56 o Sl i

13:49

~743- 2 o 5&)1&3 8E

The
Flare

Tedlar bag
(Sulfides)

SUMMA
Canister

Arsine

Mercury

PIRIEENS

/10| GARB | 10l B VRSO

Jpé,)fﬁ TLARYL

UnP 5Y94 3

b S

b
o
A

ji i

Sprf one Ut

L]




ENSR

Field Log Entries
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ENSR

Gas Flow Calculation
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Experience is the solution

314 North Pearl Street ¢ Albany, New York 12207
(800) 848-4983 ¢ (518) 434-4546 ¢ Fax (518) 434-0891

March 17, 2006

Steve Wright

ENSR Corporation

2 Technology Park Drive

WCSthI'd, MA 01886 Work Order No: 0603 10003
TEL: (978) 589-3000 PO#: Call Steve Wright for PO

FAX: (978) 589-3100

RE: Crow Lane Landfill, MA
Crow Lane Landfiil

Dear Steve Wright:

Adirondack Environmental Services, Inc received 12 samples on 3/10/2006 for the analyses
presented in the following report.

There were no problems with the analyses and all associated QC met EPA or laboratory
specifications, except if noted.

If you have any questions regarding these tests results, please feel free to call.

Sincerely, ELAP#: 10709
ATHA#: 100307

Christopher Hess
QA Manager

Steve Wright - FAX
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Analytical Results
for

ENSR Corporation
WorkOrder: 060310003

Client Reference:

PO#: Call Steve Wright for PO

Crow Lane Landfill, MA

Analyte , Concentration. ... | Limitof | Qual Test Date Analyzed
(ug) . (mgm®) ! (ppm) | Detection Method /Analyst
(ug)

Client ID: AMB 1 Lab ID: 001A  Date Sampled: 3/8/2006 Air Vol.(L): 10.28
Mercury <0.0200 <0.00185 - 0.062 Niosh 6009 03/17/2006 KH
Client ID: AMB 2 LabID: 002A  Date Sampled: 3/8/2006 Air Vol.(L): 10.86
Mercury <0.0200 <0.00184 - 0.02 Niosh 6009 03/17/2006 KH
Client ID: Background LabID: 003A  Date Sampled: 3/8/2006 Air Vel.(L): 10.84
Mercury <0.0200 <0.00185 - 0.02 Niosh 6008 03/17/2006 KH
Client ID: EW 1 Lab ID: 004A  Date Sampled: 3/8/2006 Air Vol.(L): 11.99
Mercury <0.0200 <0.00167 - 0.02 Niosh 6009 03/17/2006 KH
Client ID: TEW 2 Lab ID: 005A  Date Sampled: 3/8/2006 Air Vol.(L): 11.11
Mercury <0.0200 <0.00180 - 0.02 Niosh 6009 03/17/2006 KH
Client ID: Flare Inlet Lab ID: 006A  Date Sampled: 3/8/2006 Air Vol.(L): 14.13
Mercury <0.0200 <0.00142 - 0.02 Niosh 6009 03/17/2006 KH
Client ID: AMB 1 Lab ID: 007A  Date Sampled: 3/8/2006 Air Vol.(L): 4.21
Arsine(arsenic trihydride),as As <0.00500 <0.00119 - 0.005 NIOSH 6001 03/17/2006 SM
Client ID: AMB 2 Lab ID: 008A  Date Sampled: 3/8/2006 Air Vol.(L): 6.22
Arsine{arsenic trihydride),as As <0.00500 <0.000804 - 0.005 NIOSH 6001 03/17/2006 SM
Client ID: Background Lab ID: 009A  Date Sampled: 3/8/2006 Air Vol.(L): 5.22
Arsine(arsenic trihydride),as As <0.00500 <0.000958 - 0.005 NIOSH 6001 03/17/2006 SM
Client ID: EW 1 LabID: 0I0A  Date Sampled: 3/8/2006 Air VolL.(L): 7.4
Arsine(arsenic trihydride),as As <0.00500 <0.000676 - 0.005 NIOSH 6001 03/17/2006 SM
Ciient ID: TEW 2 Lab ID: Ol1A  Date Sampled: 3/8/2006 Air Vol.(L): 4.86
Arsine(arsenic trihydride),as As <0.00500 <0.00103 - 0.005 NIOSH 6001 03/17/2006 SM
Client ID: Flare Inlet LabID: 012A  Date Sampled: 3/8/2006 Air Vol.(L): 53
Arsine(arsenic trihydride),as As <0.00500 <0.000943 - 0.005 NIOSH 8001 03/17/2006 SM

General Notes:

<: Less than the indicated limit of detection (LOD).

--: Information not available or not applicable.
Results have not been Blank Corrected

Page 2 of 2




314 North Pear! Street
Albany, New York 12207

- 513-434-4546/434-0891 FAX REQUEST FOR INDUSTRIAL HYGIENE ANALY;SlS

CLIENT NAME PROJECT NAME (Location) SAMPLERS' (Names)

ADDRESS

PO NUMBER SAMPLERS' (Signature

M TOTAL AIR

AES DATE TIME MEDIA TYPE/ NO. SAMPLING | § ANALYSIS
= AMPLE

SSMI 1;;% SAMPLE IDENTIFICATION SAMPLED Q = Q MATRIX CG%EFS TIME VOLUME REQUESTED

(N} {LITERS)

|| o] ] o] =[[>] ][> o[> o] >[o]=[o[> o> o] =[ o] =] o]=][>] B2

SEND REPORT T0 ) ; -, | SEND INVOICE 10 Samples received in good condition: Y N

Samples collected on proper media: Y N

Comments:

TURN-AROUND TIME — PLEASE CHECK ALL THAT APPLY

O "STANDARD SERVICE i
“RUSH SERVICE — Results requested by:
FAX RESULTS T10: FAX #
T PHONE RESULTS T10: PH # (5

“Turn-around time varies by substance. For most substances, standard turn-around time is ten (10} working days.
Please inquire for capacity of rush analysis.

YBY

LABORATORY APPROVAL DATE TIME | RECEIVED FOR LABORATOR'

CHAIN OF CUSTODY

RELINGUISHED BY (Signature) RECEIVED BY (Signaturej DATE TIME
RELINQUISHED BY (Signature) RECEIVED BY (Signature) DATE TIME
WHITE — Lab Copy YELLOW — Sampler Copy PINK — Generator Copy

The Laboratery reserves the right to return hazardous samples fo the client or may levy an appropriate fee per container for disposal.
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Experience is the solution
314 North Pear! Street » Albany, New York 12207 o (518) 434-4546  Fax (518) 434-0891

TERMS, CONDITIONS & LIMITATIONS

All Services rendered by Adirondack Environmental Services, Inc. are undertaken and all rates are
based upon the following terms:
(@  Neither Adirondack Environmental Services, Inc., nor any of its

employees, agents or sub-contractors shall be liable for any loss or damage

arising out of Adirondack Environmental Services, Inc.’s performance

or nonperformance, whether by way of negligence or breach of contract, or

otherwise, in any amount greater than twice the amount billed to the customer

for the work leading to the claim of the customer. Said remedy shall be the

sole and exclusive remedy against Adirondack Environmental Services, Inc.

arising out of its work.

()  All claims made must be in writing within forty-five (45) days after delivery of
the Adirondack Environmental Services, Inc. report regarding said work
or such claim shall be deemed as irrevocably waived.

(0  Adirondack Environmental Services, Inc. reports are submitted in writing
and are for our customers only. Our customers are considered to be only
those entities being billed for our services. Acquisition of an Adirondack
Environmental Services, Inc. report by other than our customer does not
constitute a representation of Adirondack Environmental Services, Inc. as
to the accuracy of the contents thereof.

(d)  In no event shall Adirondack Environmental Services, Inc., its employees
agents or sub-contractors be responsible for consequential or special damages
of any kind or in any amount.

() No deviation from the terms set forth herein shall bind Adirondack
Environmental Services, Inc. unless in writing and signed by a Director of
Adirondack Environmental Services, Inc.

)l Results pertain only to items analyzed. Information supplied by client is assumed
to be correct. This information may be used on reports and in calculations and
Adirondack Environmental Services, Inc. is not responsible for the accuracy
of this information.

Albany, NY



314 North Psar! Street
Albany, New York 12207

Adirondack 516.434-4545) 434 0891 FAX REQUEST FOR INDUSTRIAL HYGIENE ANALYSIS

CLIENT NAME “ PROJECT NAME {Location) SAMPLERS’ (Names})

ADDRESS PO NUMBER SAMPLERS' (Signatures)

AES

AIR
DATE TIME MEDIA TYPE/ NO. 1 samPLING | sampLE ANALYSIS
SAMFLE SAMPLE IDENTIFICATION |~ sampiep | A=A MATRIX conps|  TIME | VOLUME REQUESTED

{MIN.) (LITERS)

o[>|o]=[ o[> | >| ]| >[c]> o|>| o[> o[> o= o[=[o[=[o]=>] 2=

SEND RE?ORT 10 SEND INVOICE TQ Samples received in good condition: Y N

. i T Samples collected on proper media: Y N
Comments:

TURN-AROUND TIME — PLEASE CHECK ALL THAT APPLY

7 *STANDARD SERVICE .

%1 "RUSH SERVICE — Results requested by: g LRI W e B AR

3 FAX RESULTS T0: i FAX # ( : )

) PHONE RESULTS T0: .~ PH# () o

“Turn-around time varies by substance. for most substances, standard turn-around time is ten (10) working days.

Please inquire for capacity of rush analysis.

LABORATORY APPROVAL DATE TIME RECEIVED FOR LABORATORY BY DATE TIME

CHAIN OF CUSTODY

RELINQUISHED BY (Signature) RECEIVED BY (Signature) DATE TIME

RELINQUISHED BY (Signature) RECEIVED BY (Signature) DATE TIME

WHITE — Lab Copy YELLOW — Sampler Copy PINK — Generator Copy

The Laboratory reserves the right to return hazardous samples to the client or may levy an appropriate fee per container for disposal.



ENSR Air Toxics Specialty Laboratory

Analytical Report

CiHient: Steve Wright
ENSR
2 Technology Park Drive
Westtord, MA 01886

Laboratory ID: 06-061 TO-15

Client ID: 10736-001

Date(s) Received: 3/9/06

All work contained in this report has been done in accordance with laboratory standard operating procedures. ENSRs Air
Toxics Specialty Laboratory follows methodologies based upon standard EPA/NIOSH/OSHA Methods. Data contained
herein should be considered accurate and complete o the best of our knowledge. This report cannot be duplicated in part

without the written permission of ENSR.

o

Christopher Philbrick
Senior Chemist
ENSR Air Toxics Specialty Laboratory

NYSDOH / NELAC # 11631

page 1 of 33
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ENSR

Air Toxics Specally Laboratory

Case Narrative

Re: Volatile Organic Analysis of SUMMA® Canisters by Gas Chromatography/Mass Spectrometry
(GC/MS) — Crow Landfilt

Project # 10736-001

LABID # 06-061

ANALYTICAL PROCEDURE:
Seven (7} SUMMA® canister samples, including one trip blank, were analyzed for ENSR’s TO-15
compound list under the guidelines of EPA TO-15, Determination of Volatile Organic Compounds
(VOCs) In Air Coltected In Specially-Prepared Canisters And Analvzed by Gas Chromatography
Mass Spectrometry (GC/MS).
A Hewlett Packard 6890 gas chromatograph equipped with a Hewlett Packard 5873 mass selective
detector (MSD} was employed for the analysis. A Nutech 3550A/3800 automatic concentrator was
utilized for pre-concentration.
A 500-mL and/or 25-mi aliquot was drawn from each sample, concentrated at -160°C and then
transferred to the GC/MSD for the analysis. The operating conditions of the GC/MSD are listed in
Table 1.
GC/MSD calibration was performed with canister standards prepared for each target compound. Five
to six-point calibrations were generated for each compound using these standards.
No problems occurred during sample receipt or login.
The sulfur analytes are reported under a separate cover letter.

QUALITY CONTROL:

1.

A laboratory blank was analyzed daily prior to sample analysis in the same manner as the samples.
Target compounds were not detected in the blank.

A laboratory check standard (LCS) was analyzed with the batch of samples. All percent recoveries were
within the laboratory's QC acceptance limits.

Sampile [AMB-1} was anaiyzed in duplicate. No compounds were detected in the initial or duplicate runs.
Precision has been deemed acceptable. It should be noted that no tentatively identified compound
information is provided on the duplicate report.

The SUMMA canisters for the samples were cleaned on 2/23/06 and 3/7/06 and were certified clean by
the analysis of one canister (A204, A219) from each cleaning batch.

page 2 of 33



ENSR

Air Toxics Speciaity Laboratory

DISCUSSION:

1.

Per the client's request, tentatively identified compounds (TiCs} were identified and estimated
concentrations were reported as part of the sample resuits.

Samples [WELL EW 1], [WELL TEW 2] and [INLET FLARE] were analyzed initially as twenty fold
dilutions due to the expected elevated concentrations of target analytes which would have exceeded the
calibrated range of the instrument and/or caused detector saturation if analyzed undiluted. The
concentrations of acetone, frichioroflucromethane, n-hexane, n-heptane andfor toluene in the samples
still exceeded the calibrated range of the instrument. Due to analytical limitations, a further dilution was
not performed. These diluted values have been reported and flagged with an “E” and should be
considered esfimated.

Due to high levels of hydrogen sulfide samples [WELL EW 1], WELL TEW 2] and [INLET FLARE]
yielded recoveries of the first and/or second internal standards that were below the laboratory’'s QC
acceptance limits. Due to turn-around-time requirements, results from these initial analyses were
reported.

TABLE 1
GC/MSD Operating Conditions
instrument Hewiett Packard 6880 GC/ 5973 MSD
injector Temperature 220°C
Colurmn Rix-1 60 m Capillary
Parameters 0.25mm 1D, 1.0um df
Carrier gas UHP Helium;  Flow rate = 2.0 co/min
Detector Mass Selective detector; Temperature: 240°C
Temperature program tnitial Temp.: 16°C Hold: 6.0 min
Ramping Rate: 8.0°C/min
Finai Temp: 170°C  Time 5. O min

; Data System HP ChemStation
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ENSR

Air Toxics Speoalty Laboratory

TABLE 2

SUMMARY OF MAJOR METHOD MODIFICATIONS USED

TO-15 Method Requirement

ENSR SOP (ATS0OP041) Requirement

Analytes Fiagged

Initial calibration: All %RSDs must be <30%, | All %RSDs for NJ NELAP certified analytes must be N/A
with no more than two up te 40% <30% with no more than two up to 40%. for ali other
compounds if >30% may use linear or quadratic
regression with R? of 20 380
Continuing/daily calibration: All %Ds must be | All %Ds must be less than 30% for NJ NELAP NIA
less than 30% certified analytes, with no more than 4 other
compounds at 30-50%
BEB acceptance criteria SWE846 criteria (built into Chemstation software— N/A
more stringent than method requirements)
Replicate precision: Must be within 25% Replicates must be within 30% N/A

Date Analysis Started: 3/15/06

RAI_ToxLABZ006 Reportsi05-081 Crow Landfill (TO15)06-061 TC-15rpt.doc
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ENSR AIR TOXICS SPECIALTY LABORATORY
SUMMARY OF ANALYTICAL RESULTS

Clent: Crow Landfil L.ab Sample ID: 06-081-1 Cliert Sampie 1D: AMB-1
Laboratory 1D 08-061 Data File 1D: 031406_09.0 Date Sampled: 3808
Date Received: 3/9/06 Ditution Factor: 1.0 Date & Time Analyzed: 16 Mar 2008 4:27 am
Compound CAS # ppbV ugim®

nropylene 115-7-1 0.50 U 0.86 U
ichlorodifluoromethane 75-7T1-8 0.50 U 25U
chiforomethane 74-87-3 0.50 U 10U
Freon-114 76-14-2 G50 U 35U
inyt chioride 75-01-4 0.50 U 13U
1.3-butadiene 106-99-0 050U 11y
romomethane 74-83-9 0.50 U 19U
hicroethane 75-00-3 050 U 13U
iny! bromide 533-60-2 0.50 U 224U
cetone 67-64-1 10U 24U
richioroflucromethane 75-69-4 0.50 U 28U
iscproparol 67-63-0 10U 25U
1, t-dichioroethene 75-35-4 Q.50 U 20U
methylene chioride 76-08-2 10U 35U
3-chioropropene 107-05-1 0.50 U 16 U
rbon disulfide 75-15-0 0.50 U 16U
Freon-113 76-13-1 050 U 38U
trans-~1,2-dichioroethene 156-60-5 a.50 U 204U
1.1-dichloroethane 75-34-3 0.50 U 20U
MTBE 16834-04-4 0.50 U 1.8 U
inyl acetate 108-05-4 0.50 U 18 U
-butanone (MEK) 78-93-3 0.50 & 15U
cis~1,2-dichioroethene 156-59-2 050 U 20U
-hexane 110-54-3 050 U 1.8 U
chloroform 67-66-3 050 U 2.4 U
ethy! acetate 141-78-6 050 U 18U
tetrahydrofuran 108-99-9 0.50 U 15U
1,2-dichloroethane 107-06-2 050 U 20U
1.1.1-trichloroethane 71-55-6 050 U 27U
enzene 71-43-2 050U 1.6 U
rbon tetrachlcride 58-23-5 0.50 U 31U
cyclohexane 110-82-7 0.50 U 17U
1,2-dichioropropane 78-87-5 0.50 U 23U
romodichioromethane 75-27-4 0.50 U 3.4 U
2,2 4-trimethyipentane 540-84-1 050U 23U
1.4-dioxane 1253-81-1 0.50 U 18U
rheptane 142-82-5 0.5¢ U 20U
richicroethene 79-01-6 0.50 U 274
is-1.3-dichicropropene 10061-01-5 0.50 U 23U
MIBK 108-10-1 0.50 U 20U
rans-1.3-dichioropropene 10061-02-6 050U 23U
1.1,2-frichloroethane 79-00-5 Q.50 4 274U
toluene 108-88-3 050 U 18Uy
2-hexancne 581-78-6 050U 20U
ibromochloromethane 124-48-1 0.50 U 43U
1.2-dibromoethane 106-93-4 0.50 U 3.8 4

U = undelected at specified reporting fimit E = value exceeded upper range of calibration

8 = analyte found in blank D = vaiue obtained from diluted analysis
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Client.
Laboratory 1D

Date Received:

ENSR AIR TOXICS SPECIALTY LABORATORY

SUMMARY OF ANALYTICAL RESULTS

Crow Landfil Lab Sample ID: 06-061-1 lient Sample 1D AMB-1
08-061 Data File 1D: 031406_09.0 Date Sampled: 3/8/06
38706 Ditution Factor: 1.0 Date & Time Analyzed: 16 Mar 2008 427 am

Compound CAS # ppbv ughm®
etrachloroethens 127-18-4 ¢.50 U 34U
hlorobenzene 108-90-7 0.50 U 23U

athyibenzene 100-41-4 G.50 U 224

& m-xylens 106-42-3 & 108-38-3 10U 43U

bromoform 75-25-2 0.50 U 52U

tyrene 100-42-5 0.50 U 21U
1.1.2,2-tetrachioroathane 79-34-5 0.50 U 3.4 U
o-xylene 95-47-6 0.50 U 22U
4-ethyl toluene 622-96-8 0.50 U 25y
1.3, 5-trimethylbenzene 108-67-8 0.50 U 25U
1,2.4-trimethylbanzene 95-63-6 050 U 2.5 U
ibenzyl chioride 100-44-7 0.50 U 26U
1,3-dichiorobenzene 541-73-% 0.50 U 30U
1,4-dichlorcbenzensa 106-48-7 G.50 U 30U
1.2-dichlorobenzene 95-50-1 050 U 30U
1,2.4-trichiorobenzene 120-82-1 0.50 U 3T U
Ihexachiorobutadiene 87-68-3 050 U 53U

U = undetected at specified reporting limit
B = analyte found in blank

page 6 of 33

E = value exceeded upper range of calibration

D = value obtained from diluted analysis



ENSR AIR TOXICS SPECIALTY LABORATORY
SUMMARY OF ANALYTICAL RESULTS

TENTATIVELY IDENTIFIED COMPCUNDS

Client: Crow Landfill

Laboratory (D2 06-081

Uate Received: 3/9/06

Lab Sample D

Data File 1D:

06-061-1

Client Sample 1: AMB-1

331406_09.0 Date Sampled: 3/8/06

Dilution Factor: 1.0 Data & Time Analyzed: 16 Mar 2008 427 am
Compound RT {min} CAS # Estimated
ppbv

No tentatively identified compounds

U = undetected at specified reporting timit
B = analyte found in blank

page 7 of 33

£ = value exceeded upper range of calibration
D = value ostained from diluted analysis



ENSR AIR TOXICS SPECIALTY LABORATORY
SUMMARY OF ANALYTICAL RESULTS

Client: Crow Lancfil Lab Sample 1D 06-081-2 Client Sample 1D AMB-2
l.aboratory 1D 06-061 Data File I 031406_11.D Date Sampied: 3/8/08
Date Receivad: 3/6/08 Ditution Factor, 1.0 Date & Time Analyzed: 18 Mar 2008 8:32 am
Compound CAS # ppb¥ ugim®
Dropylene 115-7-1 0.50 U .86 U
ichiorodifluoromethane 75-71-8 0.50 U 25U
hioromethane 74-87-3 ¢.50 U 10U
Freon-114 76-14-2 0.50 U 35U
viny! chioride 75-01-4 650 U 1.3y
1.3-butadiene 106-89-0 0.50 U 11U

bromomethane 74-83-8 0.50 U 19U
chigrosthane 75-00-3 0.50 U 13U
inyl bromide 593-60-2 050 U 22U
cetone 67-64-1 10U 24U
trichiorofluoromethane 75-68-4 0530 U 28U
isopropanol 6§7-63-0 10U 2.5 U
1,1-dichloroethene 75-35-4 0.50 U 20U
methyiene chioride 75-09-2 10U 3854
3-chloropropeng 107-05-1 0.50 U 1.6 U
carbon disulfide 75-15-0 4.50 U 1.6 U
Freon-113 76-13-1 0.50 U 384y
rans-1,2-dichloroethene 166-60-5 6.50 U 20U
1, 1-dichioroethane 75-34-3 0.50 U 20U
TBE 1634-04-4 050 U 18U
inyl acetate 108-05-4 0.50 U 18U
-putanone (MEK) 78-83-3 0.50 U 15U
is-1,2-dichloroethene 156-59-2 0.50 U 20U
-hexane 110-54-3 0.50 U 18U
hloroform 67-66-3 0.50 U 24U
ethyl acetate 141-78-6 050 U 18U
etrahydrofuran 108-88-9 0.50 U 1.5 U
1,2-dichloroethane 107-06-2 0.50 U 20U
1,1, 1-trichlorcethane 71-55-6 0.50 U 274U
enzene 71-43-2 0.50 U 1.6 U
arbon tetrachioride 56-23-5 050U 31y
cyclohexane 110-82-7 0.50 U 1.7V
2-dichloropropane 78-87-5 0504 2.3 U
bromodichioromethane 75-27-4 0.50 U 34 4
2, 4-timethylpentane 540-84-1 0.50 U 23U
1,4-dioxane 123-91-1 0504 18U
n-heptane 142-82-5 0.50 U 20U
trichioreethene 79-01-6 050U 274
is-1,3-dichicropropene 10061-01-5 050U 23U
MIBK 108-10-1 250U 20U
ans-~1,3-dichioropropene 10061-02-6 0.50 U 23U
1,1,2-trichioroethane 73-00-5 050 U 27U
oluene 108-88-3 050U 19y
-hexancne 591-78-6 0.50 U 20U
ibromochloromethane 124-48-1 050 U 43U
1,2-dibromoethane 106-93-4 0504 38U

pucy

U = undetected at specified reporting limit E = value exceeded upper range of calibration
B = analyte found in blank 8¢ q D = value obtained from diluted analysis



Ciient:
Laboratory 1D:

Date Received:

ENSR AIR TOXICS SPECIALTY LABCRATORY
SUMMARY OF ANALYTICAL RESULTS

Crow Landfil Lab Sample 10; 06-061-2 Client Sample iD: AMB-2
06-061 Data File 1D: 031406_11D Date Sampled: 3/8/06
3/9/06 DHution Factor: 1.0 Date & Time Analyzed: 16 Mar 2006 6:32 am

Compound CAS # ppbV ugfm®
etrachiorcethene 127-18-4 £.530 U 34U
chicrobenzene 108-90-7 0.50 U 234

thylbenzene 100-41-4 0.50 U 22U
n & m-xylene 108-42-3 & 108-38-3 16U 43 U
romoform 75-25-2 450 U 524U
styrene 100-42-5 G.50 U 21U
1,1.2 2-tetrachloroethane 79-34.5 350 U 34 U
-xylene 95-47-6 0.50 U 22U
~athyl toluene 622-96-8 0.50 U 253U
1.3,.5-trimethylbenzene 108-67-8 0.50 U 25U
1,2, 4-trimethylbenzene 85-63-6 0.50 U 25U
henzy! chicride 160-44-7 050 U 28 U
1,3-dichlorobenzene 541-73-1 0.50 U 30U
1,4-dichiorobenzene 106-46-7 050 U 30U
1,2-dichiorobenzene 95-50-1 0.50 U 30U
1,2 4-trichlorobenzene 120-82-1 0.50 U 37U
hexachiorobutadiene 87-68-3 0.50 U 53U

U = undetected at specified reporting fimit
B = analyte found in blank
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E = vaiue exceeded upper range of calibration

D = value obtained from diluted analysis




ENSR AIR TOXICS SPECIALTY LABORATORY
SUMMARY OF ANALYTICAL RESULTS

TENTATIVEL